Blockage of HGF/c-Met system by gene therapy (adenovirus-mediated NK4 gene) suppresses hepatocellular carcinoma in mice.
Hepatocyte growth factor promotes cancer development through cell motility-promoting and angiogenic effects. NK4, a fragment of hepatocyte growth factor, acts as its receptor antagonist. We assessed effects of NK4 gene therapy against human hepatocellular carcinoma cells (HUH7) transplanted into mice. NK4 gene transduction was mediated by adenovirus (AdCMV.NK4). LacZ expression adenovirus (AdCMV.LacZ) was used as a control. NK4 effects on HUH7 cells first were studied in vitro. Subcutaneous HUH7 tumors established in athymic nude mice were injected with AdCMV.NK4 (n=6) or AdCMV.Lacz (n=6). Finally, after HUH7 cells were injected into the portal vein in mice with severe combined immunodeficiency to establish hepatic tumors, mice systemically were injected with AdCMV.NK4 (n=6) or AdCMV.LacZ (n=6). NK4 inhibited hepatocyte growth factor-induced phosphorylation of c-Met in HUH7 cells. Invasion and migration of HUH7 cells were inhibited by NK4 transfection, which also suppressed growth of transplanted subcutaneous and liver tumors (p<0.001, p<0.01 respectively), and improved mouse survival (p<0.05). Angiogenesis assessed by small vessel density was significantly decreased in the NK4-treated group. NK4 inhibited tumor cell motility and angiogenesis, greatly suppressing growth of HUH7 tumors transplanted into mouse liver. NK4 gene therapy thus showed apparent promise for treatment of hepatocellular carcinoma.